An electron microscope study of the red nucleus in the cat, with special reference to the quantitative analysis of the axosomatic synapses.
The synaptic organization of the red nucleus in the cat was investigated using the electron microscope and the axosomatic synapses were analyzed quantitatively using serial sections. The bouton covering ratios were found to be 61.5, 16.6 and 6.1% in large, medium-sized and small neurons, respectively. In a vast majority of axosomatic terminals, the synaptic apposition length ranged from 1.2 to 1.4 mum. There were 15-17 axon terminals on each 100 sq. mum of perikaryal surface of a magnocellular neuron. Seventy-four per cent of axosomatic terminals on the magnocellular neuron were filled with spherical vesicles and 22% had flattened vesicles. No clear correlation appears to exist between the shape of synaptic vesicles and the type of the postsynaptic differentiation. Somatic thorns were observed rather frequently on the magnocellular neurons. Axo-dendrodendritic serial synapses were occasionally observed to be present in the red nucleus. All postsynaptic components of these serial synapses contained pleomorphic vesicles. The possible existence of the Golgi type II cells in the red nucleus is discussed in relation to the components consituting the serial synapses.